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INTRODUCTION

In late 1974, the Pacific-Arctic branch of the Office of Marine
Geology, U.S. Geological Survey started developing a computer-oriented
system for logging, annotating, and tabulating the large quantity of
oceanographic data routinely collected in the 8 project areas off the
west coast of North America (see fig. 1). The system, which is now used
in both shipboard and land based data management operations, is fully
described in this report. Organizationally, this system is part of a
larger data management project (Marine Data Information Group), under the
direction of Tom Chase, that also provides for the preservation, archiving
and distribution of all marine data. The shipboard procedures, logging
forms, computer programs and indexing schemes described herein effectively
outline the mechanics of how the Office of Marine Geology can accurately
index, plot, locate, and recover data collected on its cruises.

The data organization system is based on a concept that is currently
used at Scripps Institute of Oceanography, namely that a hierarchal canopy
of code letters ("ladder codes") can be used to uniquely identify any
oceanographic data. Once the appropriate "ladder code" (or related
mnemonic code) identifying the data, and the time at which the data were
collected are known, the computer can produce a multitude of organized
data listings and data plots, as required.

The Media and Data Codes (mnemonic ' versions of the 2nd and 4th levels
of the "ladder codes'") as well as the data collection times are entered
into the shipboard logs during the cruise. After the cruise, a master index
of coded information, the Cruise Data Index (CDI), is generated from the
shipboard logs by the computer. Three items are usually produced from the
CDI: 1. A Cruise Report that briefly describes how much data was collected;
2. A Cruise Data listing that categorically lists in detail all data col-
lected on the cruise; 3. An optional set of data plots such as sample
location maps, geophysical data trackline maps, etc.

The first section of the mamu=]l is addressed to the person or persons
(Cruise Curator) responsible for setting up this system on a cruise. It
outlines his or her responsibilities and the necessary steps which must be

followed to ensure that the system works on-board ship.



Section two outlines the actual data logging and annotating require-
ments and procedures of the system and is prefaced by a section orientating
watchstanders to their duties and defining special terms and policy used
by the system. It also contains examples of how to use data labels, how to
annotate records, and how to fill out each type of logsheet.

The third and fourth sections provide the details on using the special
logging forms related to navigation, geologic sample description, sonobuoys,
and gravity land ties. Examples are provided.

The fifth section contains a listing of the mnemonic Media and Data
Codes which are used on the shipboard logforms to identify specific data
types. The section also contains diagrams and cross-referenced listings
of the "ladder codes'" which are assigned internally in the computer to
provide the most complete identification of the data in a Cruise Data Index.

The final section of the manual contains the actual computer software
that has been created to manipulate Cruise Data Index files. Documentation
and examples have been provided to explain how to run the programs and how

the programs work. These programs are EDITCDI, STATCDI, and PLOTCDI.
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SECTION ONE

The Cruise Curator is a person designated by the Chief Scientist of
a cruise or by the Marine Data Information Group to oversee the operation
of the data logging, annotating, and monitoring system used on-board cruises
of the Office of Marine Geology. The Cruise Curator's general responsi-
bilities are to ensure that:
a) Sufficient supplies for logging and annotating data
are on-board ship.
b) Proper procedures for logging, annotating, indexing and
labeling data are followed by scientific personnel.
c) All samples and records are brought safely back to the
Branch.
This section details the responsibilities of a Cruise Curator and
gives generalguidelines for carrying out his or her duties in an effective

manner.



RESPONSIBILITIES OF THE CRUISE CURATOR

=Outline-

I. PRE-CRUISE
A. Become familiar with MDIG procedures
B. Ensure that sufficient logging materials are aboard ship
II. DURING CRUISE
A, Overall responsibilities
B. Immediate duties - first day
C. Daily duties
D. Cruise Data Index - special entries
III. POST-CRUISE
A. Immediate duties - first day
B. Duties at home - USGS
IV. CRUISE CURATOR'S CHECKLIST



RESPONSIBILITIES OF THE CRUISE CURATOR

I. PRE-CRUISE

A. Become familiar with the established procedures for data handling

during all phases of the cruise
1. Read all documentation but concentrate on the Cruise Curator's

Checklist on page 10 and the Minimum Marine Data/Logging Require-

ments for Geophysical Systems on pages 13 and 1l4.

2. Discuss procedures with MDIG Curator and Chief Scientists
3. Help instruct cruise members in logging and annotating procedures
4. Obtain "Cruise Locator" from MDIG Coordinator
B. Gather Watchstanders' supplies together or ensure that there will
be sufficient supplies aboard ship
1. Watchstanders' supplies include:
a. Rubber stamps and pads
b. Logbook binders and blank forms
c. Labels

2. For S.P. Lee and Sea Sounder cruises, supplement existing

supplies aboard ship, if necessary
II. DURING CRUISE
A. Overall Responsibility for:

1. Accuracy, clarity and completeness of all:
a. Logbook entries
b. Analog record annotations (analog record is a paper roll
containing continuous-trace data)
c. Physical data labels
2, Proper storage aboard ship for:
a. Completed logbook forms
b. Analog and digital records
c. Physical samples (cores, dredges, water samples, etc.)
d. Miscellaneous physical cruise data (maps, plots, etc.)
3. Proper transferral of cruise data from ship to USGS

B. Immediate duties - first day

1. Organize, supply, or set up

a. Logbooks for all watch and instrument locations



C. Daily duties

1) 1In general, set up one logbook for each instrument.
If necessary, a logbook can contain the logsheets for
more than one instrument type; in this case, parti-
tion the logbook into more than one section
2) The Navigation Logbook (non-contract navigation
cruises) should also contain a section for Cruise
Data Index logsheets, so navigators can record start/
end of tracklines
b. Specific "How to Log/Annotate'" diagrams with entries for
each underway data system. See pages 13, 14, and 36.
Assist and instruct underway watchstanders in procedures for:
a. Logbook entries
b. Record annotation
c. Physical data labels
The chief scientist should appoint one person from each watch
to help instruct watchstanders in these procedures and to help

the Cruise Curator check that they are properly followed.

.

1.

Collect all completed logbook sheets except for the last one or
two and:
a. Check them for accuracy, clarity, and completeness
b. Check all entries that are to be keypunched from the
collected logsheets (CDI, Station Operations, Acoustic
and Geopotential Equipment logs) to ensure their completeness
and that:
1) All the "required" entries have been entered (see
GENERAL DEFINITIONS AND POLICY FOR DATA RECORDING,
part II. F., page2l for a list of the "required"
entries to be keypunched).
2) Every "start" or "on" entry has a corresponding 'end"
or "off" entry
3) Correct Media Codes and Archive Numbers have been
assigned

c. Place the logbook sheets into a single binder for storage



2., Collect all completed analog rolls and magnetic tape and:
a. Check for accuracy, clarity and completeness of:
1) Labels on rolls or reels and their storage boxes
2) Rubber stamp or label entries at: (see page 36)
a. Start/end of roll
b. Start/end of line (spot check for this)
c. Equipment failures (spot check for this)
b. Place in proper storage location
3. Collect all sample and other physical cruise data and:
a. Check for accuracy, clarity and complgteness of labels
b. Place in proper storage location
D. Cruise Data Index (CDI)

1. Ensure that "required" entries (not done by the watchstander)
are made for:
a. Inventory of major scientific gear (Sat-Nav., 160 KJ Seismic,
piston core, etc.) to be used on the cruise
b. Roster of:

1) Scientific personnel (include when they came on
board ship for duty and when they left - use the
on/off columns

2) Ships key personnel (Capt., Chief Engineer, Chief
Mate)

c. List of time and places for:
1) Port stops
2) Start/end of cruise

d. Miscellaneous physical cruise data
1) All maps and plots
2) Other miscellaneous data

ITIT. POST-CRUISE
A. Immediate duties - first day

1. Collect, sort, inventory, and package for shipment or where
appropriate stow:
a. Re-usable logging supples: (listed on MDIG shipboard
Inventory Sheet, example on page 15.
1) Discard all unused supplies which have been imprinted

with specific cruise codes (i.e., log sheets, labels, etc.)



2) Discard all wornout materials (i.e., logbook binders,
stamp pads, etc.)

3) Inform the Chief Scientist for the next Cruise or
Tom Chase (by radiotelephone, etc.) about logging
supplies which might be running low.

4) Except for S.P. LEE and SEA SOUNDER cruises, return
all usable supplies from your cruise to USGS

5) For S.P. LEE and SEA SOUNDER cruises, inventory and

leave all usable logging supplies in appropri§te
locations aboard ship
b. Recorded data
1) Logbook forms
2) Encoding forms (used for digitized information)
3) Analog rolls and printer lists
4) Magnetic and punch tapes
5) Maps and plots
6) Miscellaneous physical data
c. Physical station data (rock, sediment, water samples, etc.)
2. Make arrangements and supervise the shipping of all cruise
data from ship to USGS in Menlo Park, CA and keep a written
record of how this is done using SHIP DATA INVENTORY/TRANSFER

LOG (see page 15 ). It is your responsibility to know how
every piece of data is to arrive safely in Menlo Park.

B. Duties at home - USGS

1. Assist permanent Marine Data Information staff with:
a. Assembling and making copies of scientific equipment logs
b. Editing all log entries which are to be keypunched
c. Microfilming and reproduction of analog rolls
Inventorying and locating all physical data that has been

collected on the cruise



Iv.

CRUISE CURATOR'S CHECKLIST

A.

General concerns

l.

5.

Logging Procedures ~ Know minimum requirements for each instrument

system. There are two categories of 'necessary' log entries:

a. Routine entries at fixed time intervals. Ask: What is
logged at what time interval?

b. Entries that note change in data being recorded, or in system
that records the data: the start/end/on/off of data recording
intervals; changes in recorder or system such as scale,
sweep, power, etc.

Annotating procedures - Know minimum requirements for each

instrument system. The categories of 'necessary' annotations

are the same as those for 'necessary' log entries. However,

an additional requirement is to place time marks on the records.

Know logging requirements for the portions of logs which are

keypunched to make up a Cruise Data Index. The basic idea is

that we have to know both where samples are collected and over

what distance interval data is recorded. This entails making

sure that the times that samples are actually collected and the
time intervals over which data is recorded are flagged for key-

punching. Remember, navigation is keyed to time.

Monitor the above by periodic checking. Have the Chief Scientist
assign 'deputies' (one of the watchmembers) to each watch to
help educate the members of the watch in these procedures.

Keep track of the data.

Practical concerns

1'

Know which data-recording systems or sampling devices will be

used on your particular cruise.

a. Learn where they are aboard ship and what they look like.

b. Make a list of their Data Codes, and for data-recording
systems, know the different media they will be recording on
and the corresponding Media Codes to be used with them.

c. Learn which of the systems are recording their data alongside
data from other systems on the same magnetic tape or paper

roll, etc. The electronic technician on board can help

10



2'

with this question. Give special attention to learning how

these 'multi-instrument' systems are logged.
Set up logbooks near recorders with the appropriate logsheets
inserted and make sure there are ample marking pencils and pens
nearby. If convenient, it is permissible to keep logsheets for
separate systems in one binder. Encourage the use of pencils
for logging.
Post lists of Data/Media Codes to be used near recorders and
where sample-logging is done. Also, post a list outlining
logging/annotating rules for each instrument type.
Check logs once a-day for completeness and correctness, i.e.,
make sure it is being done right and that sampling times and
data recording intervals for each instrument are flagged for
keypunching; nip snafus in the bud. Spot check analog records
(paper rolls recording continuous trace data); at least make
sure roll/tape number sequences for each system are right and
occasionally look through individual rolls for completeness.
The following are reminders to take care of tasks that have
been neglected several times on past cruises:

a. Remember to log the recording intervals of the multichannel

data which is being recorded on magnetic tape. This means

when the system goes down in the middle of a tape as well

as the start/end of the tape. You can do this by periodically

checking the Shot Point Log kept in the multichannel area.
It will indicate tape numbers and when data is or is not
recording on the tape.

b. Remember to 1listall navigational charts and maps generated

on your cruise in the Cruise Data Index log; and make sure

start/end/on/off times are logged for SAT/NAV printer
listings, miniranger tapes, digital magnetic navigation
tapes, etc.

c. Be sure you have also properly logged lists of personnel

with on/off entries as well as lists of equipment, port stops

and the start and end of the cruise in the CDI log.

11



d. 1If gravity data is being collected on your cruise, be
sure gravity land ties are made at the beginning and
end of the cruise as well as each time the ship comes in to
port during the cruise. Read instructions on pages
56 to 59.

e. Finally, be sure you do not neglect the logging and inven-
torying of any data, whether geologic, geophysical, hydro-
graphic, or navigational, being collected on your cruise.

Store the data so you know where it is and can conveniently

inventory it. You must make sure you know how much data was

collected on the cruise and how it is to be transported back

to the Geological Survey in Menlo Park.

12
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EXAMPLE OF HOW TO FILL OUT MINIMUM LOGGING/ANNOTATING
REQUIREMENTS SHEET ON PAGE 13

FIGURE 3
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SHIPBOARD DATA INVENTORY/TRANSFER 10OG

CRUISE LOCATOR - -

» CHIEF SCIENTIST

ID YR AREA

CRUISE CURATOR

page of

DATA INFORMATION DATES DESTINATION AND
METHOD OF
DATA TYPE/ ]TALLY OF DATA BY ROLL,|TOTAL |WHAT DATA IN WHAT EXF.
SYSTEM TAPE, ETC., NUMBERS |QUANT. |SHIPPING BOX SHIPPED [ prrvar, | TRANSPORT
FIGURE 4 EXAMPLE OF SHIPBOARD DATA INVENTORY/TRANSFER LOG
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SECTION TWO

DATA LOGGING AND ANNOTATING REQUIREMENTS AND PROCEDURES
(OUTLINE)

I. ORIENTATION FOR WATCHSTANDERS
A. Two main tasks of watchstanders
B. Types of logsheets used
II. GENERAL DEFINITIONS AND POLICIES FOR DATA RECORDING
A. Use of Julian date and GMT
B. Definition of Cruise Locator and area code
C. Definition of Archive No. and Sample No.
D. Definition and numbering of stations and samples collected
E. Definition and numbering of tracklines
F. Definition of "required" and "desirable" logbook entries
G. Definition of the log entries that will be keypunched
III. ENTRIES INTO LOGBOOKS
A. Navigation Log
B. Acoustic Equipment Log
C. Geopotential Sensor Log
D. Station Operations Log
E. Cruise Data Index Log
IV. ANNOTATION OF ANALOG RECORDS
A. General rules for all records
V. LABELLING OF SAMPLES
A. Affixing "Sample No." to sample container
B. "Required" and "desired" information on sample labels
VI. LABELS FOR ALL PHYSICAL DATA
. General rules for use of labels
Analog record boxes/bags
Magnetic tape reels
Magnetic tape boxes

Physical station samples

HoM O QW >

. All other physical data
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DATA LOGGING AND ANNOTATING REQUIREMENTS AND PROCEDURES

I. ORIENTATION FOR WATCHSTANDERS

A.

Watchstanders have two main tasks:

1.

Logging - Where information about data or samples being
collected is written on logsheets which pertain to particular
data systems or to sample operations. Resulting logbooks
enable an investigator to get pertinent information about
data or samples without unrolling a long paper roll or with-
out actually getting the physical samples out of the sample
archives.

Annotating records - labeling, stamping or writing information
pertinent to data interpretation and cataloguing directly on
to a data record which is usually an analog (continuous trace
data) paper roll. This helps an investigator orient himself

when working directly with a record.

There are 5 main types of logsheets used on Branch of Marine

Geology cruises out of Menlo Park, CA.

l.

2.

Navigation - Filled in by people assigned as navigation
watchstanders. Required unless contract navigation is used.
Acoustic Equipment - These are used for all seismic systems
including sparker, airgun, fathometer, uniboom, burg, mini-
sparker, etc. Use one set of logsheets for each system
operated on your cruise. They should be filled out by the
watchstander assigned to a particular data system,
Geopotential Sensor - These are used to monitor magnetometer,
gradiometer or gravimeter data systems. They may also be
used for multi-instrument systems which are recording bathy-
metry and navigation along with magnetics and gravity on a
single recording medium.

Station Operations - Used to keep track of all sampling and
data gathering activities while ‘on station'. Both the sample
or data type and when the sample or data was collected is
entered in this log. Samples may be rocks, sediment, or
water. This logsheet may also be used to record the

deployment of sonobuoys, on-the-bottom seismometers, explosives,
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geoprobes, etc., as well as the operation of television or
cameras and the recording of various types of hydrographic
numerical information.

5. Cruise Data Index Log — This log is used by the navigator to
record start/end times for tracklines (also entered in
navigation log) as well as recording times for various kinds
of navigation data. It is also used by the Cruise Curator

to enter personnel and equipment lists, etc.

II. GENERAL DEFINITIONS AND POLICIES FOR DATA RECORDING

A,

C.

Use the Julian date and Greenwich Mean Time (GMT) for all day/time
entries in logs or on records. The Julian day is the count of

the day of the year taking January lst as day one and December 3lst
as day 365. Julian day changes are keyed to GMT, not to local time.
The "Cruise Locator" is the number assigned prior to the beginning
of each cruise that uniquely identifies the cruise. The format is:
ship (normally designated by 1lst letter of the ship's name);

cruise no. for the ship in a given year; -year (e.g., S4-76; the
fourth cruise of the SOUNDER in 1976). The 'Cruise Locator"

must appear on all data (logsheets, samples, maps, rolls, etc.)
collected or processed during the cruise, to ensure that the data
is correctly identified with the cruise it was collected on.

The "area" code is a two letter code that designates the general
operational area of the cruise. The codes are based on Branch

of Marine Geology project areas. Although the use of the code

is optional, space for it is provided on all forms and labels to
provide data users with a quick reference as to where the data

were collected. The codes are (see figure 1):

MX - Mexico EG - eastern Gulf of Alaska

SC - southern California WG - western Gulf of Alaska

NC - northern California BS - Bering Sea

WO - Washington/Oregon AR - Arctic: Chukchi and
Beaufort Seas

NP - northern Pacific HW - Hawaiian Islands

The "Archive No." is a unique letter/number combination assigned
to each different type of physical sample or recorded data col-

lected during a cruise. It has two functions: 1. It is the
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basis for all post-cruise hierarchal data searches, inventory

listings, etc. 2. It is the number in combination with the

Cruise Locator that all data, except physical samples, will be

stored under in the data archives. The format of the "Archive

No." is:

Data Code - Sequence No.

The Sequence Number is the roll, reel, or sample attempt, etc.,

number.

"Sample

(e.g., UNIB - 14; or SCAG - S10)

No.'s" are used to uniquely identify physical samples

stored in U.S.G.S. sample archives. The format of the ''Sample

No." is:

Cruise Locator - Sampling Attempt No.**

(e.g., S&4 - 76 - 103A; or S4 - 76 - D10; etc.)

**See item D below for further details on sample numbering.

A "station" (geologic, geophysical, biologic, land, etc.) shall

be defined as one or more sampling attempts of the ocean bottom,

water column, or land outcrop at a specific location. Each

"sampling attempt" is associated with a unique time; conse-

quently,

it is essential that each "sampling attempt" at a

"station'" have a unique ''sequence number" (any combination of

letters

and/or numbers up to five) regardless of whether a

sample is recovered.

It is preferable that "sampling attempts" be numbered consec-

utively from the beginning of each new cruise. Two numbering
systems are proposed although other systems may be used if and
only if they assign a unique "sequence" number to each 'sampling
attempt":
SYSTEM A:

1. When only one 'sampling attempt" is made at a "station",

the "station'" number is synonomous with the "sampling
attempt" number. (e.g., "stations" = 3, 4, 5.....;
"sampling attempts'" = 3, 4, 5.....)

When multiple '"sampling attempts" are made at a "station",
the "station" number is synonomous with the first
"sampling attempt' number at that station. (e.g.,

"station" = 3; "sampling attempts = 3, 3A, 3B.....)
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SYSTEM B:
1. Regardless of the number of "sampling attempts' at each
"'station", the "sampling attempts" and "stations" are
numbered separately. (e.g., "station = 3; "sampling

attempts'" = D2, P1, C3.....)

Log entries for the start/end times of stations are optional
for all logs except the navigation log, regardless of which
sample numbering system is used. However, station numbers must
be entered in the "STA. NO./SHOT POINT" field (columns 16-19)
of the Station Operations log for each sample collected on a
given station. Start/end times for stations may be entered in
either the Station Operations log or the Cruise Data Index log

in the format:
Spec. Code - Data Code - Sta. No

(e.g., NAV - STAT - 3)
Samples recovered under either system A or B sould be numbered
according to the following format:
1. On the Station Operations Log:
Spec./Data Code - "sampling attempt'' no.
2. On the sample label or sample bag:
Cruise Locator - "sampling attempt' no.
This is the "Sample No." as defined in II.C. on page 19 which
uniquely identifies each sample collected on a cruise. Examples

of sample numbering for a dart core from Cruise "S4-76" are:

Station Operation Log Sample Container®
SYSTEM A: SAM - DART - 3A S4 - 76 - 3A
SYSTEM B: SAM - DART - D2 S4 - 76 - D2

*For complete description of sample labelling, refer to Part V.
of this section (page 38).
E. A trackline shall be defined as continuous ship movement along

a predetermined track (preferably of a single bearing) for the

purpose of data recovery.

1. All tracklines must have a unique number and it is preferable
that tracklines be numbered consecutively as they are run.
However, other numbering systems may be used as long as

each number is unique.
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2. Trackline numbers should change whenever:

a. A predetermined trackline is completed.

b. A predetermined trackline is disrupted before com-
pletion. For instance, if the ship does not complete
a given line due to cross traffic, equipment failure,
etc., then a new number should be assigned to the
remainder of the disrupted line; the new number may
be composed of the old line number plus a letter.

3. Start and end of tracklines should be logged in the U.S.G.S.
Cruise Data Index log by the navigator.

Definition of "required" and "desirable" logbook entries.

1. "Required" logbook entries include information essential to
the Marine Data Information system and necessary for the
correct interpretation of records. These entries must be
made by the watchstander as soon as possible after the
logging event.

2. 'Desirable" logbook entries include information useful to
the Chief Bcientist in both data interpretation and in under-
standing ship operations. These entries shall be required
if the Chief Scientist feels it is necessary to enter them
in a particular log.

Definition of the logbook entries to be keypunched: Certain

logbook entries will be keypunched directly from field logbooks

in order to produce an accurate computerized index and inventory
of data collected on Branch of Marine Geology cruises. This
index will also be used to plot data locations and to generate
statistical cruise reports. Keypunchable entries include:

1. All entries in the Cruise Data Index Log.

2. Entries in the Acoustic and Geopotential Equipment, and
Station Operations Logs that have a mark in the "Punch Flag"
box.

a. Start/end times for all paper rolls, magnetic tapes,
printer listings, etc.

b. On/off times for all periods when data is being recorded
on items in "a'". This includes on/off times (using ''SYS"

codes) for individual data system components that are
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being recorded with other data systems on the same
recording medium.

In Station Operations Log for time(s) that actual sample

attempts or numerical observations are made.
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III. ENTRIES INTO LOGBOOKS (Detailed examples of how to fill out

A.

B.

individual logsheets are on pages 24-26, 29,
31, 34, and 41)

Navigation Logbook (see page 25 for example)

1. General rules
a. Logbook optional when contract navigation is being used.
b. Use one logbook per cruise
c. All entries must be sequential by time.

2., Logbook entries required at:
a. Times for all navigation fixes
b. All CSE and SPD changes while on trackline
c. Start/end times of all stations
d. Start/end times of all tracklines*
e. Start/end times of navigation equipment failures¥*

3. Specific procedures: For a more detailed explanation of
some of the considerations in monitoring navigation equipment
and logs (as well as gravity/magnetics and bathymetry), see
the section: SPECIAL CONSIDERATIONS FOR NAVIGATION/GRAVITY/
MAGNETICS/BATHYMETRY WATCHES on page 42.

*These items must also be recorded in the CDI log.

Acoustic Equipment Log (sparker, airgun, fathometer, etc.)

1. General rules (see page 26 for example)
a. One set of logsheets for each acoustic instrument system
b. A routine entry which includes all logsheet parameters plus
the name of the new watchstander should be made at the
start of each 4 hour watch - more frequent routine
entries at discretion of Chief Scientist.
2. Additional "required" logsheet entries (see page 21 )
a. Cruise Locator
b. Start/end times of: (*for these entries, the '"punch flag"
box must be marked)
*1) Analog rolls and printer listings
%2) Magnetic and paper tapes
*3) Periods when data is being recorded on items 1) and

2) above. Be sure to enter the proper "Media/Spec.'

213



(ouf3 Aua-0M3}) SPUOIRS = §
o8y = X
swoyIRgd = J
SINI9N = W
$LINA HLIIQ 2
* (peI@AODRT)

19J® UNNTOO STY3 I0J SIVIIBT IPOd YL

+£1vsBa09uU JJ B393139[ PUV BIIqUNU JO UOTIBUTquWOD 3q Ley
*agFnio jo Bujuuydaq woij

SI9QUAU JAJINDIBUOD 28BN 03 S UOFIUSAUOD TewION °*3d43 saep
uaayd 8 jo wisp jo adayd yowa 103j anbjun aq IJsnu IdqEUAU BJYL ‘¥

'q

-apem aq

POIOOTTOD SR BIWP VY] Buwem (sah) X, V :XWIAOOR T (*o3@ ‘*ou aTdwes ‘°"ou auly ‘*ou jlox ued BUOT3IDSI10D 085 8307 Uy TI¥J 03 [youad 3sn  °y
*papIORI ‘+Hea) wiep Jo adil yows o3 peubysse Joqunu YL (°ON AONIANDAS ‘T
bugeq aIw (*23e ‘sionqoucs ‘sqesb ‘saxod ‘-b°a) waep uoyl *Bapod Jo 3BT 9397dwod 103 ,Tenuel sioIvaN) *303819d0 yound4ey Iy3 031 L UIAITI,, u®
-~u38 USYA ATUQ SUWNTOD 8SAYY UT SITIIUS 3YWW XINO VIVA NOILVLIS esTnI), 99 *pdbbol HuUTaq ST ey3 (°OI9 ‘8301 JIWp ‘wooqyun NFT NooT yByw Loyl °B0IIFP 3N Jou O '3
4+5-a) Juawdfnbe x0 (°038 ‘seTduws ‘sauriyovry ‘°6'a) adiy wep ,1, 19qunu 3yYy3 woxy paysind
uoyjvaiojut ayduws puw sHUTPESI JUAUMIISUL  °¢ ay3 8a3WUHTEIP JeYI JpoD OFuUCURUW IBIIBT IO ¥ :FQ0D 4INdA/YIVA T -up3Isyp A1iea[d aq pInoys ,I, 1933IIAT AL °Pp
*quamdynbe OFJFUeTOSs puw Touucsyad Jo 83817 Laojudaur 2 *UOTIBWAOIUT STYI DBufIojUa UF aIWD BN IsWSTd - SAATYD AR @, S€ poIdjUd ST ,0, I9IIFT D
sdojs 3x04/88TNID T Juauensed 3Yy3z UF WIEP ISTNIO DUTIVOOT J0J puw wIep SS8TNID JO UOFIezT] (PTeT3 ,°ON INIT, 998) “Axue
(86011 suoTiwaedp UOTIWIS PuUW IM uo ATuo) ‘*perdjus buteq -uebio x93ndwod ay3 Yjoq 303 pesn Joqunu Y3 ST STYL YAGWAN FATHOWV J9TT3ILS Ue WOXJ MOITe UOTIEUNUTIUOD 3ND
wnep oy3 Jo uo¥IdyIoesp PISTJ 28] w ATTPIOUWRD INOILJIINOSIA WIVA -IWSTD ¥ AWY JO BNTWA I9IIBT/IOqUNU ¥ YITA
*$9pod Jo 3ISTT 9397dwod J0J , TENURK SI0IVIND BSFNI), ¥ "pabbot POITT3 oq ashw poyoundiay 9aq 03 ummyod ¥ °q
039 ‘T99X ‘TTOX W UTYITA HUTpaoce s palawis putaq Sy (-o3@ ‘s838TT Touuosyed ‘waep uoyzwbiavu ‘°H°8) uorjwdIIFoeds *a7qyesod se
30 peddoys swy we3sis 10 WIwp IRY3 SAIWDIPUT ‘PTaTF Hul *o8Tw 10 (*039 ‘adey Hew /sT7ox zeded ‘°6°@) wypew Huypzrooex jo IdLy JeI[D SV SIVQUNU IYVW pUV SIVJIVT YO0Tq 38N ¢
-pI0oRI WeIsAg/WIw], W3 UF SUWNTOD ,IJ0/NO, IYI UF YPYo v °T IVYA S3RUDTSIP IRy IpOD DjUOCUWRUW IIJIIT WWMYI ¥ 1IA0D “0ddS/NIGIR
a1dues ipuyyoundLay o3 sPIVY  °€
» HUTIDOTT0O peddols 0 paj3awys ISny swy (abpeap ‘°a°y) *3n0 PAT1IF oq Isnu ,boy suorIvredo uUOTIWIS, B3I U0 PIITF SBTUL
oydwes ® 3wyl I0 ‘033 ‘T3 ‘ITOX UDATH ® U0 HUTPIOIBX *aw 20uTd se)ywy Juaad pebboT v Juyod JOYs IO UOTIVIS ‘BUFTIOVIY *(PT®F3 ¥3iep yoea Jo apys IYIT1 Iv] ¥ BIdq
$37 pepu® J0 paj3aWIs Isnl swy weIsLs/wied 8yl IWYI pounsse VYA @IROFPUT O3 POSN SI¢ SPISTJ ,INIOd JOHS-"ON*VLS / 3NIT, °€¢ ~-unu Ind *-3°3) parjyasn( Y3y aq Isnm siaquaN ‘7
ST ¥ ‘pexoeyd> S} uwnjod ,e7dwes ‘ITo¥ I/S, Y3 I9AUSUN °T «6S 6S£C, O3 ,00 0000, W03} 830D SWFI} IO °C
- *papIoR T buteq uoFIVWIOFUT “awf3 TOOT I0U IWD 03 peday aiw sabueyo Aeq ueying °1 Jwf}
oy3 03 Buyierax ‘AJu0 xoq 3FND ¥O9YD 3X0€ FIVINAONAAVY NI ,X, $VIVAd NOILISOd 9 FIWIL Auw @ 10 19pI0 Auv UT dpww aq Avw saFIUF T
SAINY ANV SNOILJINDS3AA TIIIA WIVa T STIM TVHINAO
SIIYLIND ISIHL AINLSAP — LHOIY ISVI &
o oL1e ”n "wiv | Ov [ 3 ” (i3 [ 3 [ 11 £ 1314 (2412 LI 1) " o * £ 3]
WIGOE [A|F7THIHS wos | TIYIVY UN3'g X IEZ| yYa [Wes[TsT | 3 77| 7 [T590jga 7)™ andIng) INaAD ONITaYS
- JLIOSIA JO JWIL JHL 4
[wl|es ASTWGoN ITTIHISTHI SH 0cC1T X P oS TIwvio|WeSlasT | S |  KHee|CaT TYANAINT
: vy ——— T T T — T Ty — A e o =] fe— OdTT =
wioST THVH F90Fy0 LIVIS X| a7 n¥Ha[WvSpST (ST CTELROT]|  soramen o stms owmrtiies *6 MB
vy v v v .N7~4 -u.aqﬁﬁquﬂu.taxT.FqJO.\,s.u x N.ﬂ. ™7 (Q«F >(>\ T™Tr %d T 0 M NQ NO.Q.N L m
M TN FNTINOTYL LWYLS 2’7 | eyl A /j “1L€9000' T [SANITIOWNL 40 SAWIL QNI/IMVIS °3F m %
T Ty T T —r—T ~rr i T
A X _prealsas] [ [ IEIOON] e ewasa o 3
™ T v 190 o -
S N DN b sl eas) (L OOEIEOT) mows o' zome e
X c INAD| Iy / 8SHTROT 5 2
r— T T T T T T T —— - e I S A A e VYA INIWIILSNI ==
Xl € TNY9! W \ TE€80100 §|| -10104 W04 STIO¥ O SIAVL NO o B a
— —r—r——r———r — — ONIQHOOEY JO STHIL ANI/INVIS °P o
x M(N mmas QQQ T r- v T M.N.M{ﬁ Q.Q.H O x]
: [Z20==]
v Ty v —r—— T —rT T TR ] e SBAUL OLLANOYW 0 SO Bz O
X ] giyn| g J B0ET|00T| | -om S0TYNY NIHIIM STVAMZINI =] W
Lame LA Bhn A0 s Sam ot r-r—r v TTTTTY x T T S Q A T .ﬂ.h.& < ONIQUOXT JO SAWIL 4J0/NO °2 -mH..P
} o bW v VARl rouy .quQ.—.
- —r—r—r—r—r - T o %.«\... N RSU—— S3dVL OILIANSVH TIV NO %Y
X| Ik ToW|9vw / CETHOOT|| onrauoomu a0 sawrl ana/auvas °q ne 9
L L NN S SN Sune e 4 vy LJNED SN SNEL SUND BN SENN NN SN SuES M SN BN 4 7T T v T Tals AT
X eT NN dud A ]
L ane o AZNE SNn 2 B S g YT T T T YT T T T T T Y T LI~ 2 me TATST VAT
: X[ T @ gt T T ot R s e
*
in ON ¢ N/A 430 | NO | o3 | lwis] 3w ’ - 3
| 440 ] NO | oN3 | ON/ LDV S S¥ILLN A€ LNIOJd LOHS] . 23S NIN- NH Ava
ARE-R R NOLLJWOBIO Viva R BN o N FNIN0IS | 3000 5] onwis ONINN ST I ] wwnny fIV QIEIN0Td SATHINA S90T m
AWO viva ..e:s._ AINO XOR 3INO NI X, | wa3u® ou [4MO3/™I¥0 | jviaaw }u NOWISOd ¥ 3N ..nm
ON JAIHONY
Yauv . WA (] F
> 0ets 100 .02 - N - 11 ¥01vO01 wm:.EOx\

SO0 SNOILVMIAO NOILVLS GNY IQO O NOWWOO STIAId Wiva

(SNOILJIDXT YONIW HLIM) S$D0T TIV OL NOWWOD STTAIA VIVA

2%



iﬂ<F - N p - o oufo ol | ofsfe]sf [
§ HHH
- M+ M1 HH-
- u - 1
B et $ed -4 444
H n 4 1 Tn I bt + _I
™M 1T T q r 1 ™ ™ -
ﬁ r w0 uBaBa 1T s
—t - - H R A
—t— e 11T -1
= e MY T +t
e |
A Tswls &I&Iﬂr}r! T1 il H 11 H-H -
ST oo 19} — el ._-Jnﬂ~rﬁmnfm uunmm$“1 jL“Hf]. (i T Mo at HiNdae
RN RBNGCSCULIRD e EECE [ BOCENAE
| I p AN B0ENRLECREDIRNE RIS COLE
F—4— -+ -1+ [N S SRR m. Ilnwml a1 REZJLRRCE “oco
ECen3cE v 1 N o ] dldw 1 8o peisjus 87 ], Iequng D
o GihH » H & H » H. HaH - ! B
A ]| - T 48] el de[Tolda i o th| ldus P | 1T [ lelelW ] 11T 1 09 poasius of 1, 103391 -4
NWW.JN.. Iidie Ir-. Md Enlnlln h shalals » - H- Mo b HiH @ o% peiejus sy 0, I933¥1 °®
4B T A et O - il e .a 5U0TIURALCD youndAmy €
+H B HEHH H p a L UDURRRE *OXT3 AVN-IVS Ti® 10j eewL P
—— ana 13 1 2. 93 i SUOTISIE [[¥ JO soW) puy/3iwI§ 2
sl Lla gl 19 .1‘1‘- | BRCELIOM o i ¥ (307 1@) U PPPICISL OE (W)
4 | 4 19 P ~+. .,.ﬁ T TRy Ja) Janv HE JECRD ssupTRoRa) [[v jo sewy)y pug/3imIg °q
R — _Juml—n!:rulmﬂj Jn 2 JIERECCERID ol o i a lofifo[i asutToRIy
). ,M.%,waw R dﬁ.xihﬁ.. oiTaf Tz I-al Tzl eld 1n e L] 13 G 1 [aeaai dole UO BTTYA sebuwys ads puw IS TTV °'®
Lhz1e3V of1[o] [ felol 1[] t/ < 1] NUREE 3@ peiynbex seyijus yoogboy
v Ll. _|0B0T 9% wos Wi Tl atls g \ otideehibisofa] iofos ; " e Fetatatettetets wurs Aq TejIusnbes 8q ena seymus Trv T
wo| ol - ou | @ dafiwel  ioweo (Geolw] gyeum|  a20 (7| sain | 020 sovoy | oamer | oasy . on | om [ w | 40 5 oy
0 isidaveNYNOY '213 "wvoveTvna cma onum0) | 2eniuvy L] sy | ma ) $1N38RN0D wouws| WM s 150T NOIIVOIAVN INO SWITIII MOA STIM TV
R TT % S
TEemege 1} g
T . UOHDN Y IY ISHUSIDS JOMD T a's am dINS A3¥aenf 3ub1a °q
— — sjouy uy peeds ‘w
Wz Mve N 9L [} 4040207 88jnuD NN
9071 NOILVOIAVN S9SN (zs-sv s109 ) FOUEE 'y
*Tequnu X{J 82030WIIUCO W3 30) Pealssslx
s fayrenb 81v UOTIOES SJUSENOD, WYY U SE BIYI Z§ SUMNTOD ‘PESSOT BIV SEXT TEINIINIJUOD UM o
TPEal TeuuRyd ydwe jo AITT I SNWDIPUT -~ I00J/ITRI/POOD :ddD @
sTsuuUNYD Jueia peads/esImod uo Apeeis - ¢gs o uwiol - 1
~31p vo spew sbujpesi ussajeq pPesdeas SWT) YD AOY SIIEDIPE] IUTE-/+ WL P pesds puw #9anod SbURYD ~ §20 ¥ ueio - ¥I
ssamm (61) puno3b, 30 (81} LAXS, WOIJ ST SUTPEEI IGYISYA BISSTPUT 6L 30 8L D poods sbuwyd - 81 sTomoRriu0d - ¢
Z0ATSO8I URIO] W3 W03 ATIDOITP peel {isqunu IFHIP Inoj w 8F JSulpesE, °q s8amo0 abuURD - 0 TeSTA ~ A
buypesy URIOT B} 30] POSD IBqENU TSUURYD UOTISIS M) 8 ey, @ 70x3u0> HUTUCTITSOd ISYIO YITA BuTuOXO®Y pead -~ Jud NITTNES ~ §
bujuox2ey pesq - ¥ aepwy - A
Wil ‘g Y-y O Uw101 -~ W TeTaseIad ~ ¥
(spaek uy) dyys syl WOIj 3ID8fQO BYI JO GIUMSTP W3 8] LSOUWISI], O A3Tasnf 33e7 (Cy~Ty °sTod) ;Miwad ¢
(Y3aou
I3 03 BATINIAI €,09(~0) IVN(QO U¥ 03 UOTIDBITP TMRNETEE WP 8F 0634, °q AU SARST ISTAINGIO °G
#350{qo ony useajeq STHuUE peInstam M3 8]  S8Tbuy, ‘@ ofuwys ds/aso ebIey 10 SuF] Puz/ IIVAS (8UO) LT. 98N °¥

*shkaanins pRTTOIJUOD

AT3UBYI JOF UOTIBTAWU SY3 YIoWMS O3 POSn ST UOTIWWIOJUT STYL ~ (X T uwpy aiow)
{psads pus sebuwy> peads ebIwl 20 (01 w3 azow) sebuwy> asinco sAIWY 93WOTPUT O3 pesn Held v

buypesy sdiys 103 P3Id91i00 senTea paInseem °6°a) pds/a1q anxy aze pds/ayg@  *>
s0uy uy Y A4S ‘9

(4330 NI} 03 SAFIPIAI ¢,09€-0) 000160p TWYInWYS® uy 87 LI1Q, °®

TeTassta) Jawped TTNNSTA ‘L

L EELE T S 4

30048

TR 9 wi 30,04 ‘ude ®4 J8NE A, odA3 x3d sTqruoTISOND .|. m
oD 30 L4, ISUITS oq IEE LMD °dAy xtd ateq = 4

Pooy = 9

Isop ~ 38W3 + sprathuot
YINOS ~ YIZON + SPRITIFT 1SUOTIURAUOD °q
STINUTE JO SYISIPUDY PuUw ¥ uy pop ‘e

WRTBuoT puv SpRITIRT °S

2T x¥d °1

SNOIL4IY¥YOSAd TIIId YiIva

(see page 23)

EXAMPLE OF HOW TO FILL OUT NAVIGATION LOG
25

FIGURE 6



(ONINONNGDAIN MO4) WHOJ SIHL NO NI 40 ON3/IS MILNI 1ON OO o 4 SIINLND ISIHL ALILSNF - LHOI ISVIVd
™ 4.17 .L.r ._..4 hw Tuhbwwﬂ S5 ,,,”.w e R R 5: 2 LA AR %-63 82-62 €2-12 6-01 | 61-3 |oi'S 0.-¢ .n._.
oclst| 114 \. Syalid JoNYHD LES T ) o840
ﬂ A ﬁ z|z / eIt £ Spho JdV YAGUPIzY INY1S X ﬂ. S| WvIS| dud [LTH c157 K \V&uowuﬁw
. AL 'R Ydd vV Ad | R LS T
y zl y 5b9) [1'Shho 233«@333 ks | X S| ab2s]| dbdfeb'e \ Z5% 1 \ \\uuausmu
TTT VAT v T TV~ L ﬂ}f\—“ ya4
\ N \ % % \ YIP33Yy N\_(Ju k%w\hm o S| ¥¥95) d4d 17e ﬁ QN.NJ / & Y L3S
\ w ﬁ ~ / € 770y LYVLS . X " [Yvos|dbg 18T N 120'T N 2
L) Ty ™ v v T . JJQd
/ / / / ) Z 119y anN3 X ! US| qud bt J stoT ﬁ \MW«cG\aau
177 ] |5isfesfEeo a33ds IINVHD T rse [} |7 arko v
ﬁ \ \ & o5¢ |a9|950| I 3T LYVLS T t5z W | [19%0 /
AN e T ~— ST
AIRAVAIARIER T I A L T L M S T
JAVARARANI A oy F9I9g X N RS L A M R A R )
gy |7 8| 1| T|cast-o|Sua|Ls|ity HILYM FPVEHD C cry [T | |9 R
T17| = [wost—a [oon|as|s7 31075 IPAVHO T STV [) 7| |ort9]
AR Sslotz €F 3m LyvIs T ST T | Poco A
oar| 98 | 2| 1 [05t-0 |noi[S5jgar] T 1T70d Luvis X[ TV dud TR T OTTAS BT [ oy 1avis
*
_— ad0| o [owa jiuis] oM/43V e | 8¥ILIAVe]0.41308] 104 * 'ON  ['03S] 'NIW-NM | Ava 3
4L | #07 [HBIH LOOHS [d33MS] 38 :mwo l334s SLNIWNOD “.R.l\ohu“ z” a-..\au .aluuﬂnhi o u»aunﬂ \o»zt»!Mm NN INO Nvine m2 31YIN3
ITEYSIT) 93080038 3LV "AING XO% 3NO i x| 13w ow | 9n01/vivel /sviaan| w NOILISOd ® 3WIL IU:-;&FW:
—YFGD OS] MTTVGLY  LSIINIS J3H0 F9THIA G5 ON/3dAL 8304003y LR Y W e e »
IFT d 5 dins ¥3INIFOIY 32BNOS :H1d30/1610 MOL S8 - 4+ L
T 0T dow WINYUGS TINVAVHD 3T DN WAL dino3 7 o3 ‘607 INIW4IN03 JILEAGOV S0 6N
(NRNT10D
1437 ¥vV4) NHWAT0D .0<dh HONNd, FHIL HL OINI nmmmazm 34 T1N0HS *QOT¥dd HOIVM ¥NOH % HOVE JO ONINNIOIY AHLI 1
WP 80 X, NV ‘SWALI FSTHL XINO GNV “SWALI ISTHL H0d ¥ $ONIGNIONTI SAWIL JIAIDAdS WIHIO °D
“HIVYEdO WILSAS INZWNUISNI-IITNW JO SINANOAWOD °CT
*NHNT00 , *ON Td3d¥/T10¥, .
‘ . ‘V NI QILISTT SHALI NO d3IqI0o0= ONIdd SI Vivda 1
FHL 40 d4IS 1447 ¥4vd 3FHL IV ,S, NV INd ‘Qi00d¥ FAVIS V ¥0d Y :HOTHM ONINNG SGOTMEA TIV HOd SEWIL 440/NO *Hww
—_— *4AHONAd *013 “SISIT YAINTYd
-Xd ISNANOD XFHI °SOLLIA ASN ION 0d ‘INO NALITIM 34 ‘SHAVI OVH ‘STI0M ¥4dvd TIV ¥0d SAWIL ANA/IAVIS Vs
a1n0HS (0%-1 °7100) IFFHS 9071 FHL 40 FAIS 1431 FHL NO SNKHA $IV ANMINOIY SATYINA *Z
- . .
100 TIV "@EDIVA SI X068 ,9V1d HONNd, AHI FWIHM SIIUING ¥od € ( b7 obed ess) ‘501 SIHL OL A1ddV OSTV ‘QHONNA
*ISTIINAIOS J4IHO FHL A9 QIIJIDAdS WIAINIHM °€ -Xd3 34 0L S9071 40 SNOIXMOd 100 TIIA OL MOH SNIGINOSHA
*SNLVLS INZWNYLSNI ONIQIOOT FHI ONIIDAIAV INIAD NV T LdAHS NO QIISIT SNOILATMOSAd 1414 VIVA ANV STINY TVIANID °T

$907T INAKAINOF DILISN0OV AHL INO ONITITA W04 SAINH IVHANED

EXAMPLE OF HOW TO FILL OUT ACOUSTIC EQUIPMENT LOG (see page 23)
LY

FIGURE 7



and "Data" codes used to identify the data type
being logged (see pages 61-68 ).

*4) Periods when equipment for a multi-instrument system
is in operation (e.g., if both uniboom and bathymetry
data are being recorded simultaneously on the same
record and the uniboom becomes inoperative, then the
fact that the uniboom went off must be recorded.
"Spec." code used = 'SYS')

Change in recorder (do not mark "punch flag" box)

1) Scale

2) Sweep rate

3) Shoot rate

Change in equipment status (do not mark "punch flag" box)
1) Filter settings

2) Power available

3) Source depth

4) Receiver depth

"Desirable" logsheet entries - to be entered at the discretion

of the Chief Scientist: (do not mark "punch flag" box)

a.

b.

Start/end times of all tracklines

Change in ship's course or speed

C. Geopotential Sensor Log (see page 29 for example)

1.

General rules

ae.

More than one type of geopotential instrument (gravimeter,
gradiometer, magnetometer, etc.) may be entered on the
same set of logsheets

A routine entry which includes all logbook parameters

plus the name of the new watchstander should be made at
the start of each 4-hour watch; more frequent routine
entries at descretion of Chief Scientist.

For specific considerations in monitoring geopotential
logs and equipment see: SPECIAL CONSIDERATIONS FOR NAVIGA-
TION/GRAVITY/MAGNETICS/BATHYMETRY WATCHES on page 42.

Additional "required" logbook entries (see page 21 )

a.

Cruise Locator
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b. Start/end times of (*for these entries, the '"punch flag"
box must be marked)

*1) Analog rolls and printer listings

*%2) Magnetic and paper tapes

*3) Periods when data is being recorded on items 1) and
2) above. Be sure to enter the proper 'Media/Spec."
and '"Data" codes used to identify the data type being
logged (see pages 61-68)

*4) Periods when equipment for a multi-instrument system
is in operation (e.g., if bathymetry and gravity are
being recorded on the same magnetic tape and the
bathymetry goes off, then the fact that bathymetry is
no longer being recorded must be logged, "Spec. Code"
will = 'SYS'). Be sure to use proper "Media/Spec."
and "Data" codes.

c. Change in equipment status (do not mark "punch flag" box)
1) Number of sensors operating
2) Sensor towing distance
"Desirable" logbook entries - to be entered at discretion of
Chief Scientist: (do not mark '"punch flag" box)
a. Start/end times of all tracklines

b. Change in ship's course or speed
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FIGURE 8
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D. Station Operations Log (see 31 for example)

1. General Rules

a. A single 'Station Operations log' will be used to keep
track of all data gathering or sample collecting activities
on a 'station'.

Pertinent log entries indicate the type of data or samples
collected and the time or the place they are collected
(stations may be geologic, hydrologic, biologic, television,
camera, or geophysical).

b. All sampling or data gathering activities for a single
'station' shall be recorded on only one sheet of the
Station Operations log (except where continuation sheets
are necessary).

2. "Required" logbook entries

a. Cruise Locator
"Station No." (in columns 16-19, headed by 'STA. NO. or
SHOT POINT')

c. Time interval over which a sample is actually being collected
or data gathered - only one entry for a discrete sampling
event or data observation, as when a dart core hits bottom;
but two entries bracketing the time interval that a dredge
is dragging over bottom. Also include the associated
information such as:

1) 4-letter Data Code/Equipment Code and the 3-letter
Media/Spec. Code (see pages 61-68)

2) "“Sampling Attempt" number (see pages 19 & 20 )

3) 1Indication of sample recovery

4) Water depth

5) An “X" in the "discrete" sampling field (column 36)
for a “discrete sampling event'.

6) An "X" in either the "start" or "end" Sampling Location

field (columns 37 or 38) to signal the start or end of
a dredge haul.
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EXAMPLE OF HOW TO FILL OUT STATION OPERATIONS LOG (see page 30)

FIGURE 9
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d. A check in the "Punch Flag" column (left-most column of
the logsheet both for entries outlined in 2c. above and
for start/end times of stations if they are recorded in
this log.

3. "Desirable" logbook entries - discretion of Chief Scientist:

a. Header information (ship, lat., long., etc.)

b. Sampling operation information such as:

1) Times of sample device deployment/recovery

2) Course/speed, wire out, wire angle, etc.

3) Start/end times for coming on and leaving a "station"
where multiple sampling attempts are made (e.g.,
numbering system A -- see part II.D. of this section)

4) Data values such as current meter readings; depths
of water samples in the water column, etc. (to be
listed in the "Comments' field)

E. Cruise Data Index Log (CDI log) (see page 34 for example)

1. General rules
a. The CDI log will be keypunched in its entirety. Be neat

and print legibly with block letters.

b. Logbook entries may be made in any order or at any time.
c. In general, the only entries made in this log by the
watchstanders will be for tracklines and navigation data

(see 2b. below). The navigator will be responsible for

these entries.

2. '"Required" logsheet entries (*Entries described below and
marked by '*', need not be entered in the CDI log if entered
in the Acoustic, Geopotential, or Station Operations logs)
a. Cruise Locator
b. Start/end time for:

1) Tracklines - trackline numbers in this case are
entered in the "Sequence" field but may also be
entered in the '"Line No." field. "Spec.'" and '"Data"
codes used are: NAV and TRAK.

%2) Analog records and printer listings pertaining to

navigation data.
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*3) Magnetic and paper tapes pertaining to navigation
data. .
*4) Periods during which equipment that is part of
multi-instrument system is in operation
"Desirable'" logsheet entries - to be entered at the discretion
of the Chief Scientist
a. Start/end times for coming on and leaving a station.
However, it is preferable to enter these times only on
the '"'Station Operations" log if it is to be entered at

all. '"Data Code" used is STAT.
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IV. ANNOTATION OF ANALOG RECORDS (continuous trace recordings on paper rolls)
A. General rules for all records

1. '"Start/End Roll" labels or stamps must be used at each end of
the analog record, and should be placed on the same side of
the paper as the recorded data.

2. A "Start/End of Line" label or stamp (also called a "Routine
Annotation" label or stamp) should be placed directly before
and directly after breaks in the recorded data in order to
indicate the type of data break and the time of its occur-
rence. Breaks in data recording intervals take place at:

a. Trackline changes

b. Equipment failures affecting the data recording system,

For each of these types of interuption of the recorded data,

the paper on the analog recorder used for low resolution

sparker or airgun data must be advanced a sufficient distance
to allow the label or stamp to be used. Two types of '"Start/

End of Line - Routine Annotation' labels and stamps are

available as shown on page 36. Type A is generally used

only with low resolution seismic systems and at the discretion
of the Chief Scientist.
3. All analog records must be annotated carefully and with large
letters (using either a "Routine Annotation'" label/stamp or
by hand printing): (see pages 36 and 37)
a. At least once each hour
1) MDIG "required" information: day, time, and recorder
scale.

2) Any other information required by Chief Scientist:
e.g., line, course, speed, fire rate, sweep rate,
power, filter settings, water depth, etc.

b. Whenever there is a change in the recording system that
affects the appearance of the data (e.g., scale change,
filter settings, fire/sweep rate). Both the time and
the change made must be noted on the record.

c. Depending upon recorder sweep rate, it may be desirable
to mark time on the records more frequently than once each

hour —-- at the discretion of the Chief Scientist.
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V. LABELLING OF SAMPLES
A. All samples must be assigned a unique "Sample No.", and this
number must be affixed to the sample or sample container. The

format for the "Sample No." must be:

Cruise Locator - "Sampling Attempt" No.
(e.g., S4 - 76 - 101) See part II. C. and D., pages 19 and 20
for definitions and numbering systems.
B. Use one of the "physical sample" gummed labels shown on page 40
or their equivalent (see example below)
1. Required information:
a. "Sample Number" (Cruise Locator + Sampling Attempt No.)
b. Four-letter "Data/Equipment Code' that designates the
type of sampling device used
2. Desirable information:
a. Two-letter "area code"
b. "Station No.", if different from the "Sample Attempt No."

as in numbering system B (see page 20 )

Example of Sample Label:

84-76-101  DART
Sample No. Equip.
Code
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VI.

LABELS FOR ALL PHYSICAL DATA

A.

General rules for use of labels

1.

All physical cruise data must be labeled (written or gummed
labels) with the '"Cruise Locator" and optional two letter
"area code".

Any physical cruise data which will eventually be stored

in permanent archives must also be labeled (written or
gummed labels) with the "Archive Number" or the '"'Sample
Number" (see pages 18 & 20 ).

Labels should be placed on the physical data such that they
are visible when the data is stored in its shipboard con~-
tainer (i.e., end of analog boxes, outside and inside of

maps, front of sample bags, etc.)

Analog record boxes/bags

1.

"Analog box" gummed label

Magnetic tape reels

1.

"Mag tape reel" gummed label

Magnetic tape boxes

1.

""Mag tape box' gummed label

Physical Station Samples

1.

"Physical sample' gummed label

All Other Physical Data

1.

"Archive" gummed label
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SECTION THREE

SPECIAL CONSIDERATIONS FOR
NAVIGATION/GRAVITY/MAGNETICS /BATHYMETRY
WATCHES

(SUMMARY)

I. WATCH CHANGE CHECKLIST

A. WWV time, Systron-Donner time, Sat. Nav. time displayed on the
cathode ray tube (CRT) and on the printer listing.

B. Doppler sonar mode switch

C. Thumb wheels on gravimeter

D. Paper tape print-out on gravimeter

E. Line number entries on gravimeter and gradiometer

F., Gradiometer tuning

G. Velocimeter value on Sat, Nav. printout.

H. Water depths for gradiometer use

I. Way-points on chart and in Sat. Nav. system

J. Cesium clock settings

K. Mini-ranger log

L. Velocimeter water discharge

M. Turns on g-meter 3rd axis

N. Geopotential log

II. NECESSARY LOG ENTRIES OR PLOTTING
A. Every half hour

B. Events as they occur
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SPECIAL CONSIDERATIONS FOR
NAVIGATION/GRAVITY/MAGNETICS/BATHYMETRY
WATCHES

(DETAIL)

I. WATCH CHANGE CHECKLIST - pertains primarily to navigation/geopotential
systems on the S. P, LEE.

A.

Compare time from WWV receiver with time on Systron-Donner clock
and reset or adjust as necessary. Compare Sat. Nav. system CRT
and printer time with corrected Systron-Donner time. Correct
Sat. Nav. time by issuing a ST command and inputting a correct
even minute (0, 2, 4,---58), hitting the RETURN key on 00 seconds.
Compare gravity meter clock with Systron-Donner and reset if more
than 2 seconds off.

Check the water depth. If less than 300 meters, mode switch on
doppler sonar should be in the bottom track position. If greater
than 300 meters and if the system is searching for bottom, mode
switch should be in water track. Examine the trackline for your
watch and get a feeling for the times when the doppler should be
in each mode.

Check the thumbwheels on the gravimeter and make sure they are
all in the proper positions.,

Examine the paper tape printout on the gravimeter and verify that
the data is correct. This assures that the data is going to

tape correctly.

Check the line number entry on the gradiometer.

Check the tuning on the gradiometer by setting the Meter switch
to Signal and adjusting the tuning switch for maximum deflection.
Check the "vson" value on the Sat. Nav. printout. It should be
about 1500 m/sec. If it is 1400.0, the velocimeter is malfunc-
tioning and should be checked. Calculate an approximate "vson"
from the water temperature (and a salinity measurement if you

are not in blue water).

Examine the trackline for your watch and determine if there will
be any areas with water depths of less than 60-meters. The

gradiometer will have to be shortened to 500 ft. in those areas.
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I. Check the way-points on the chart against those entered in
system., Check with the bridge and the seismic lab and verify
that they have or know the significance of your way-points,

J. Check the meter readings on the cesium clock. Notify an ET
immediately if any readings are out of spec.

K. Check the Mini-ranger log if that system is being used and
verify that the correct station number, locations and channel
numbers are entered.

L. Check that the velocimeter is discharging water from the port
side,

M. Check on the number of wraps on the gravimeter 3rd axis.

N. Completely enter all pertinent geopotential log values and

draw line for the repeated values. (see pages 27-29)

II. NECESSARY LOG ENTRIES OR PLOTTING
A. Every half hour (see pages 23,25,27-28, and 29 for more detail)
1. Bathymetry log entry: Day/time; course/speed/ water depth;
line number.
2. Gravity log entry: Day/time; course/speed; line number;
analog gravity value; spring tension; check digital gravity.
3. Gradiometer log entry: Day/time; course/speed; line number;
master/slave values.
4, Navigation: plot fix.
B. Events as they occur
1. Log all satellite fixes (except those that are purged) and
their standard deviations.
2. Make log entries for whenever individual navigation systems
(i.e., doppler sonar, Loran-C, Sat.-Nav., etc.) start up
or shut down.
3. Change in DR standard deviation to force solution onto
satellite or Loran-C
4, Change in MiniRanger station location and/or channel identi-

fication.
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SECTION FOUR

SPECIAL LOGFORMS FOR
SEDIMENTS, SONOBUOYS AND GRAVITY LAND TIES

I. FORMS FOR SEDIMENT SAMPLES - The series of forms described below are
designed to record and archive general data about any sample taken.
These forms will be xeroxed and the chief scientists will have a
copy. The archive copy will be put together with an X-radiograph
(if appropriate) and a photograph of the sample so that a library
can be maintained which will allow anyone to sit at one location and
read about the description of the sample, what other things were
attempted at that station, and where that sample has been subsampled,
for what purpose, and by whom. The forms will be provided to the
ship and are designed to help the chief scientists in their initial
examinations of the samples. Thus, these forms should not require
any extra burden on you and hopefully, you will learn to love them.
A. Sample Log (see example, page 47)

This form is provided so that a permanent record of subsamples

taken from each sediment sample is kept. Terms used on the form

are describe below.

1. Section: The 150 .cm section from which the subsample was taken.
For box cores, van veens, etc., this column is blank.

2. Interval: This is the interval within the 150 cm section
where the sample was taken (i.e., Section 2, 225-227 cm)

3. Name: The name of the person for which the sample was taken.

4, Organization: The address of the above person so that others
can contact them.

5. Purpose: Why the sample was taken (i.e., grain-size, clay
mineralogy, forams, etc.) This lets others know what work
has been done on a core.

6. Date: When the sample was taken.

B. Visual Core Description (see examples, page 48)

This form is provided so that megascopic descriptions of cores are

recorded in a uniform fashion. No other form should be used for

this purpose.
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Graphic representation: This column should be used to draw

in features such as sedimentary structures, fossils, contacts,
etc., at the appropriate depths and the bottom of the core.

For cores longer than 150 cm, additional sheets are used and
the appropriate section number is recorded in the top-right box.
Smear slide and sub—-samples: Place an asterisk (*) and the
depth where each recorded smear slide is taken. You can also
place a symbol (T - Texture, M - Mineralogy, etc.) where
subsamples have been removed for those purposes.

Deformation: Indicate whether the sediment is soupy, firm,
stiff, etc.

Large space to the right of the column: This space is provided
for a detailed description of the core. The preferred order of
description is shown below:

Sediment name, underlined (determined from smear-slide

examinations); Color of sediment, using both name and
GSA Rock Color cahrt number; Induration, (soft, stiff,
etc.); Structures (ripples, crossbeds, etc.); Burrowing,
deformation, and then anything else worth recording.

(see example)

Smear Slide Description (see example, page 49)

This form is provided so that smear-slide descriptions can be

recorded easily. The preferred coding for abundance is shown

below:

CODE MEANING RANGE
T TRACE < 1%
R RARE 1-5%
c COMMON 5-25%
A ABUNDANT 25-75%
D DOMINANT > 75%
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SAMPLE LOG

LOCATOR:_S4-36 SAMPLE NO: G 119
STATION No:__ 4
ISECT 10N H INTERVAL NAME ORGANIZATION PURPOSE DATE
[ ] ©-S | Schoellhamer |US6S[PaB | Ca(o3 4%
b“t“‘ vy e te B
20-22, (XY [ [ XS LS
(18- 1% . " - .
Z | tbe-1o2 ' - c -
1 2-3 Nureanburg Scrpp £ Coced vhns | 0-5-%
| | 15-1% | (veaqy Uef Wath| Beamsr [ il-6-%]
’ 22,-7"5 't (XY [ ‘ .
| S©-$5 X ' U“'t FRYN N
l 3-6 Winotz 2“ E:\g:" 0sdcacnd £ | 12-25-3%
FIGURE 15 EXAMPLE OF HOW TO FILL OUT SUB-SAMPLE LOG (SEE PAGE 45)
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FIGURE 16 EXAMPLE OF HOW TO FILL OUT VISUAL CORE DESCRIPTION LOG
(SEE PAGES 45 and 46)
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SMEAR SLIDE DESCRIPTION

FIGURE 17

(SEE PAGE 46)

7 Q

75% = D (dominant)

LOCATOR SAMPLE NO.| SEC. | INTERVAL |STATION NO. ECI”'FH 'S.’,'.:r OBSERVER
S 436 6ug |1 | 3e a2 % Dw
Sediment Name: Disromacenys  Siex
ABUNDANCE]  TEXTURE SPECIFIC DATA EEE:T DETAILED MINERALOGY
T Sand
80 Silt
20 Clay
COMPOSITION
C Quartz
A Feldspar
Mica
R Heavy Mnis.
A Total Detrital
c_ | Clay Mnls.
C. | Volc. Glass
Palogonite
Chlorite REMARKS :
Glauconite:
Pyrite Gre qaw ofFf gasey oder
Micro Nodules ~
Do‘lo: Rhombs &lmhqt Lookang »{‘kmz‘.r’ A‘vf\d
Zeolite
Auth. Carb.
P ck Frags. T
Ppe
-
T Foraminifera
Calc. Nannos
A Diatoms DATA CODE LEGEND
Radiolarians Fossil preservation
c Sponge Spic. g - gggnte
Silicoflag. P = poor
Abundance code
Fish Remains 1% = TR ituce)
Plant Debris A L
25-75% = A (abundant)

EXAMPLE OF HOW TO FILL OUT SMEAR SLIDE DESCRIPTION LOG




II. PROCEDURES AND FORMS FOR SONOBUOY OPERATIONS -~ A checklist of the
procedures required for the preparation and launching of sonobuoys
is included here so that the watchstander may become familiar with
the items required on the two logsheets, The first logsheet,
"Sonobuoy Station Log" (page 53), lists the technical information
that is required both for processing the sonobuoy data and for
making a claim for sonobuoy replacement, if the buoy fails. The
second logsheet, "U.S.G.S. Station Operations Log" (page 54), gives
a sequential listing of events that occured during the sonobuoy
station, Some items in the "U.S.G.S. Station Operations Log' are
"required" entries, because they are needed to produce the post-cruise
computer data listings; these items are described in "C." below in
both written and pictorial form.

A. Sonobuoy Preparation and Launch Checklist
1. Pre-launch check of sonobuoy
a. If possible, start transmitting on deck to ensure that
sonobuoy batteries are working and that the selected
crystal frequency is correct.
b. Check the hydrophone depth and 20 minute delay
2. Notify radio officer and bridge of intent to deploy buoy
3. Fill out log forms
4. Prepare analog tape recording system
a. Voice introduction, including date, time, identification,
etc,
b. Set footage counter
c¢. Check input levels on each channel
5. Start recording vertical incidence seismic information on
tape and graphic recorders
6. Pre-launch lab check
a. Ensure that the correct crystal is being used in the
receiver and that all recorder inputs are coming from
the receiver module being used.
b. Ensure that the correct initial settings (gain, hi-cut
filter, waterbreak gain) have been set on the receiver.
c. Ensure that antenna pre-amp gain has been turned down

(for low frequency sonobuoys).
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d. Check signal paths (seismic signal and triggers) to

both graphic and analog tape recorders,
7. Proceed with countdown to launch

a. Radio operator on deck counts down airgun shots, and
reports when the sonobuoy is in the water and adjacent to
the airguns.

b. Lab procedure:
1) Record start of countdown on tape
2) Set correct feed rates on recorders
3) Set proper display mode on recorders
4) Switch recorder input from vertical incidence

seismic to sonobuoy seismic

5) Mark the first trace (when sonobuoy at airguns) on

the recorders
6) Record time and footage reading in log and on tape
recorder
7) Re-tune the sonobuoy on the receiver
8) Adjust the graphic recorders for optimum display
B. Sonobuoy Station Log
1. All entries on this form are important
2. Please fill in the information requested (see example, page 53)
C. U.S.G.S. Station Operations Log
1. The "required" entries that must be written down either as

they happen or after the last regular entry are:

a. PAP SONO 3 START’} Denotes the time at which

b. MAG SONO 3  START paper/mag tape start recording.

c. OBS SONO 3 START — Denotes time at which sonobuoy
# 3 is thrown into water.

d. OBS SONO 3 END —~ Denotes time at which sonobuoy
#3 signal is lost.

e. PAP SONO 3 END} Denotes time at which paper/mag

f. MAG SONO 3 END tape for sonobuoy # 3 ends.

*%See diagram at top of following page; also note examples

of logsheets on pages 54 and 55.
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o0le;

@h}row buoy

—Bneax : -
- GMP:R BKEAK
(Parrn
Rouv)
— N~ -~ T T —— e~ T
OFF START END ON
«€— SINGLE—> «¢——— SONOBUOY STATION # 3 ——> <“— SINGLE—>
CHANL CHANL
SEISMIC SEISMIC

2. If more than one graphic recorder is being used, items
"a." and "e." above must be repeated for each recorder.

a. If two records of the same buoy are being made,
distinguish the two records by adding a letter before
the number (e.g., "3" and "S 3"). You can use any
letter(s) in place of "S".

b. If records of two different buoys are being made,
distinguish the two records by two different numbers
(e.g., "3" and "4").

3. If more than one buoy is in the water at the same time, items
"j.c." and "1.d4." above must be repeated for each buoy.
Distinguish the two buoys by two different numbers (e.g.,

"3" and "4").

4, 1If more than one magnetic tape is used to record a single
buoy, then items "1.b." and "1.f." above must be repeated for
each reel of tape. Distinguish the two reels by adding a
letter after the number (e.g., "3" and "3A").
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SONOBUOY STATION LOG
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5. 1If more than one buoy is being recorded on the same
magnetic tape, then use the number of the first buoy deployed
as the tape number. If buoys 3, 4, and 5 are being recorded,
the tape should be number 3.

6. Other sequential entries are needed also. The general rule
is that whenever you 'twiddle a knob', make an entry on
this logsheet, Items that normally happen and should be
noted, include:
a. Amplifier gain and filter changes
b. Recorder delay changes
c. Equipment failures
d. Event marks

e, Magnetic tape changes

III. U.S.G.S. GRAVITY LAND TIE - Gravity land ties are an essential part of
a marine gravity survey since they provide information on the 'drift'
of the gravity meter during the survey. Land ties must be made at
the start and end of every cruise to ensure the accuracy of the gravity
measurements. Reliable gravity land ties can only be made when the
ship is at a quiet dockside location. Anchorage sites are unusable
for two reasons: excessive ship motion and inaccurate absolute
gravity estimates. The Gravity Land Tie form is in two parts (pages 58,59).
Part A provides information about the sea gravimeter and the dock-
side location., Part B outlines the steps that are necessary to
'transfer' (via land gravity meter) an absolute gravity value from a
land base station to a dockside location alongside the ship. There
are two essential requirements in filling out the Land Tie form:

1. Fill out Part A of the form every time the ship
comes into port, (a few hours after docking) and
again when the ship leaves port (a few hours prior
to departure). 'Tears' in the gravity data can
occur at any time.
2. Take a polaroid photograph of the ship's position
alongside the dock and tape the photo to the form.
An accurate map will suffice if exact footage measure-

ments are given,
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Remember, gravity data are the 2nd most expensive data (below
multi-channel seismic) collected by the Office of Marine Geology.
Protect this investment by ensuring high quality data. Always
£fi1ll out the Gravity Land Tie forms.
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USGS GRAVITY LAND TIE

Ship Cruise Locator - -
Chief Ships# yr area
Scientist Archive # GRVL -
General —~ —_—
Area 3
SEA GRAVIMETER

Observer k»G Ay
Instructions: WATER LivE

l. If a land gravity meter IS NOT being used - Fill out Part A only

2., If a land gravity meter IS being used - Fill out Parts A & B
PART A:

I, VESSEL INFORMATION: (for the time at which the gravity tie is made)
Latitude Mooring Type: Pier/Anchorage
Longitude Method: Sat/Loran C/Chart/Visual/Othe

II. SEA GRAVIMETER INFORMATION: (for the time at which the gravity tie

is made)

Sea gravimeter type & no. LaCostesRomberg S53
Height above
water line: Pier(&PW) ft; Seagravimeter(ASW) ft
TIME: CALENDER
J.D, TIME(Z) YEAR DATE
SEA GRAVIMETER READINGS:
ANALOG Meter Barometer "Hg
DIGITAL Mode 3D/2D
l. Are these readings before or after K check? Before/After
2. Are these readings on the magnetic tape? Yes/No
3. Has meter been off heat since last gravity

tie alongside a pier? If yes, explain on back Yes/No
4., Conversion factor (Seagravimeter counter

units to mgal): mgal/counter unit

IITI. LOCATION MAP OF VESSEL ANCHORAGE/MOORING:

(Include diagram and photos with accurate distances to all landmar
Include the location of the land gravity meter - if used)

FIGURE 20 EXAMPLE OF U.S.G.S. GRAVITY LAND TIE FORM (SEE PAGES 56 & 57)
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USGS GRAVITY LAND TIE (Cont)

Locator - -
Ship & # Yr Area

PART B:
IV, LAND GRAVITY INFORMATION:
Land gravity meter type & no.:

Gravity Base name:

General location: (show map below)
Absolute gravity: Gals
Bench mark #: Reference:

V. BASE GRAVITY TO DOCK GRAVITY: (3 loop tie)

: Gravity meter Height of land meter
Loop # Place Time counter readings above water line
Dock ft
1 {Base
Dock ft
2 {Base
Dock ft
3 {Base
Dock ft
l. Height of land meter above pier(ALP): ft

2. Conversion factor (land gravity meter
counter units to mgal): mgal/counter uni

Vi, LOCATION MAP OF GRAVITY BASE STATION:
(Include diagram and photos with accurate distances to all landmarks

FIGURE 20 (CONTINUED)
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SECTION FIVE

This section contains lists of the Media/Specification and Data
Codes which are used to initially identify data in ship-board logs as
it is collected at sea. Following these lists, are lists and diagrams
of the "ladder codes" which are assigned to the data by the computer.

Media/Specification Codes consist of 3-letter mnemonic codes
(e.g., PAP for paper) used to identify either the media types on which
data are recorded or a very general grouping of the data type (e.g., SAM
for samples). Used in this way, Media/Specification Codes correspond to
the 2nd identification level of the computer-generated "ladder codes".
Data Codes are made up of 4 characters (letters or integers) which
mnemonically identify specific types of data or data systems (e.g., SCAN
for side scan sonar). They have the same function as the 4th identification
level of a "ladder code". A piece of data is uniquely identified when
the proper combination of Media/Specification and Data Code is assigned
to it.

"Ladder codes" are non-mnemonic groups of four characters (letters
or integers) which are assigned to a piece of data by the computer. These
codes describe a 4-level hierarchal organization for oceanographic data
where each character of the code represents one of the identification levels.
The first level of a '"ladder code", represented by the left-most character
of the code, specifies which of four general categories of data a piece of
data belongs to, namely: geologic, geophysical, hydrologic, or vessel.
The next lower level is generally used to identify the media type that
the data are recorded on (same function as a Media/Specification Code).
The third level is used to identify equipment systems. The fourth and
lowest level identifies specific pieces of equipment or sampling devices
(same function as a Data Code). '"Ladder codes'" are used primarily to give
a user more selectivity in picking various types and combinations of data
from a general index. An example of a "ladder code' might be: XAHS; where
the 'X' stands for geophysical data; the 'A' stands for analog paper roll;
the 'H' stands for high resolution seismic; and the 'S' stands for side

scan sonar.
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MEDIA/SPECIFICATION CODES FOR ALL DATA TYPES

NAME

RECORDING MEDIA

PAPER ROLLS

MAGNETIC TAPE (DIGITAL)
ANALOG/VIDEO MAGNETIC TAPE
PHOTOGRAPH

PRINTER LISTING (OR PRINT TAPE)
PUNCH TAPE

MAPS AND CHARTS

COMPUTER CARDS

SPECIFICATIONS

SAMPLING ATTEMPTS
NAVIGATION (SHIP MOVEMENTS)
TRACKLINES
STATIONS
*PORT STOPS
*CRUISE DATES
*INVENTORY LISTS
PERSONNEL ON BOARD
EQUIPMENT SYSTEMS ON USED
OBSERVATIONS
NUMERICAL
MISCELLANEOUS

MEDIA CODE

PAP
MAG
AVM
PHO
PRN
PUN
MAP
CRD

SPEC. CODE

SAM

PER
EQP

OBS
OBS

DEPLOYMENTS (SONOBUOYS, EXPLOSIVES, ON-BOTTOM

SEISMOMETERS, SCUBA DIVES, ETC.)

DEP

EQUIPMENT STATUS (MULTI-INSTRUMENT AND NAVIGA-

TIONAL SYSTEMS DATA ONLY)
NAVIGATION

GRAVITY

MAGNETICS

DIGITRAK

ETC.

* TO BE HANDLED BY CRUISE CURATOR
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II.

III.

Iv.

DATA/EQUIPMENT CODES

GEOLOGIC DATA

NAME
CORING DEVICES

DART CORE

PISTON CORE
VIBRATING CORE

BOX CORE (CROPPED FROM SHIP)
BOX CORE (HAND HELD)
GRAVITY CORE

DRILL CORE
BOOMERANG CORE
ALPINE CORE

PHLEGER CORE
HYDROPLASTIC CORE

DREDGING DEVICES
CHAIN DREDGE
PIPE DREDGE

SEAFLOOR GRABBING DEVICES
FREE FALL GRAB
SHIPEK GRAB
VAN VEEN GRAB
PETERSON GRAB
PONAR GRAB
CAMPBELL GRAB
ORANGE PEEL GRAB
HAND GRAB
SOUTAR GRAB
DIETZ/LAFOND GRAB

MISCELLANEOUS DATA
LAND SAMPLE
SEAFLOOR CAMERA
TELEVISION
SUSPENDED SEDIMENT
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DATA (EQUIPMENT)
CODE

DART
PSTN
VIBR
BOXS
BOXH
GRAV
DRIL
RANG
ALPN
FLAG
HYPC

CHAN
PIPE

FREE
SHIP
VANV
PETR
PONR
CAMP
PEEL

SUTR
DETZ

CMRA
TVIS
SUSP



DATA/EQUIPMENT CODES

GEOLOGIC DATA (CONT)

NAME
UNDERWAY SAMPLER
SCUBA DIVE
PENETROMETER
SIDESCAN MARKER

DATA (EQUIPMENT)
CODE

UWAY
SDIV
PENT
MARK



DATA/EQUIPMENT CODES

GEOPHYSICAL DATA

DATA (EQUIPMENT)
NAME CODE
I. SEISMIC REFLECTION
MULTICHANNEL (24) MC24
MULTICHANNEL (36) MC36
MULTICHANNEL (48) MC48
MULTICHANNEL (72) MC72
SINGLE CHANNEL SEISMIC (AIR GUNS) SCAG
SINGLE CHANNEL SEISMIC (ARCER) SCAR
SINGLE CHANNEL SEISMIC (AIR + ARCER) SCAA
SINGLE CHANNEL SEISMIC (AIRGUN MULTICHANNEL  SCAM
MONITOR)
BURG SEISMIC (AIR GUNS) BRGA
BURG SEISMIC (SPARKER) BRGS
BURG SEISMIC (AIRGUNS AND SPARKER) BRG2
II. HIGH RESOLUTION SEISMIC
UNIBOOM UNIB
MINI SPARKER MSPK
DEL NORTE DELN
SIDE SCAN SONAR SIDE
UNIBOOM/MINISPARKER COMBINED UBMS
III. BATHYMETRY
3.5 KHZ BATHYMETRY BA35
7 KHZ BATHYMETRY BA7K
12 KHZ BATHYMETRY BA12
48 KHZ BATHYMETRY BA4S
200 KHZ BATHYMETRY BA2H
200 KHZ + 7 KHZ BATHYMETRY BATS
BATHYMETRY WITH NAVIGATION BATN
IV. GRAVITY
GRAVITY (SHIPBOARD) GRVS
GRAVITY (LAND TIE) GRVL
GRAVITY WITH BATHY GRVB

GRAVITY WITH MAGNETICS GRVM
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DATA/EQUIPMENT CODES

GEOPHYSICAL DATA (CONT)

DATA (EQUIPMENT)
NAME CODE
IV. GRAVITY (CONT)
GRAVITY WITH BATHY & MAGNETICS GRV2
GRAVITY WITH BATHY, MAGNETICS & NAVIGATION GRV3
GRAVITY WITH BATHY & NAVIGATION GRBN
V. MAGNETICS
MAGNETOMETER (SHIPBOARD) MAGS
MAGNETOMETER (LAND STATION) MAGL
GRADIOMETER GRAD
MAGNETICS WITH BATHY MAGB
MAGNETICS WITH NAVIGATION MAGN
MAGNETICS WITH BATHY & NAVIGATION MABN
VI. OTHER GEOPHYSICAL EQUIPMENT
SONOBUOY ’ ) SONO
AIR GUN SYSTEM AGUN
SPARKER SYSTEM SPRK
DIGITRAK (DIGITAL BATHY)* DIGT
EXPLOSIVE CHARGE BOOM
OCEAN BOTTOM SEISMOMETER BOTS
HEAT FLOW GAUGE HEAT

* USED WITH MULT-INSTRUMENT SYSTEMS AND WITH SPEC.CODE = "SYS"
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I.

II.

III.

IV.

V.

VI.

DATA/EQUIPMENT CODES

HYDROLOGIC DATA

NAME
WATER SAMPLING DEVICES
NANSEN BOTTLE
NISKIN BOTTLE
VAN DORN BOTTLE
WATER BUCKET

TURBIDITY/TEMPERATURE/SALINITY METERS
TRANSMISSOMETER
NEPHELOMETER
SECCHI DISK
THERMO-SALINITY METER
EXPENDABLE BATHY-THERMO GRAPH
TEMPERATURE GAUGE

CURRENT METERS
AANDERAA CURRENT METER
GEODYNE CURRENT METER
BENDIX CURRENT METER
MARSH McBIRNEY CURRENT METER
HYDROPRODUCTS CURRENT METER

INSTRUMENT PACKAGES
BECKMAN STC
CTD METER
GEOPROBE

TIDE GAUGES OR METERS

MISCELLANEOUS
WAVE PRESSURE SENSOR
PLANKTON NET
RIPPLE PROFILER

Yy 4

DATA (EQUIPMENT)
CODE

NANS
NISK
VAND
WATB

NEPH
SECC
TSAL
XBTG
TEMP

ANDR
GEOD
BEND
MARS
HYDP

BECK
CTDM
GEOP

ATYD

WAVE
PLAN
RIPL



DATA/EQUIPMENT CODES

MISCELLANEOUS DATA

DATA (EQUIPMENT)
NAME CODE
I. SCIENTIFIC PERSONNEL
CHIEF SCIENTIST KING
CRUISE CURATOR DAFE
GEOLOGIST GEOL
GEOPHYSICIST GEOP
GEOCHEMIST GEOC
BIOLOGIST BIOL
OCEANOGRAPHER OCEO
ELECTRONIC TECHNICIAN ETEC
MECHANICAL TECHNICIAN MTEC
WATCHSTANDER WACH
NAVIGATOR NAVG
UNSPECIFIED PRINCIPAL INVESTIGATOR UNSP
II. SHIP'S PERSONNEL
CAPTAIN CAPT
CHIEF ENGINEER CENG
CHIEF MATE MATE
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DATA/EQUIPMENT CODES

VESSEL (NAVIGATION) DATA

DATA (EQUIPMENT)
NAME CODE
I. SHIP MOVEMENTS
TRACKLINE TIMES TRAK
STATION TIMES (WHERE MULTIPLE SAMPLES TAKEN) STAT
PORT STOPS PORT
CRUISE DATES (START AND END) CRUZ
II. NAVIGATION EQUIPMENT

SATELLITE NAVIGATION (SAT-NAV) SATN
DOPPLER SONAR DOPP
LORAN A LORA
LORAN C LORC
LORAN C RHO-RHO LORR
RADAR RADR
MINIRANGER MRAN
DELNORTE (RANGE-RANGE) NORT
HIFIX HFIX
RAYDIST RDIS
SHIPBOARD INTEGRATED NAVIGATION SYSTEM SINS
COURSE RECORDER CREC
LORAC (BEAT FREQUENCY SYSTEM) LORK

III. MISCELLANEOUS DATA
DEAD RECKONING NAVIGATION PLOT (FROM BRIDGE) DRBR
DEAD RECKONING NAV PLOT (FROM SCIENTIFIC LAB) DRSL
DEAD RECKONING NAV PLOT (FROM COMPUTER) DRCP
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LADDER CODE CROSS-REFERENCE LIST

SCIENTIFIC CRUISE/MEDIA TYPE

LEVEL 1 LEVEL I1
A Paper Rolls
B
c Computer Cards
D Deployments (Sonobuoys, Explosives, etc)
E
F Paper Punch Tapes
G Geologic Data Paper Printer Listing
H Hydrographic Data Maps and Plots
I
J
K Ship Movements
L
M Digital Magnetic Tape
N
0 Numerical Data Observation
P Photo Observations
Q
R Personnel
S Physical Sample
T Analog Magnetic Tapes
U
V Vessel Data
W Inventory of Scientific Gear
X Geophysical Data Operation of Scientific Gear
Y
Z
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GEOLOGIC DATA

LEVEL III LEVEL IV

A Alpine Corer

ﬁ Box Corer

¢ Seafloor Corer Chain Dredge

D Seafloor Dredge Dart Corer

E  Engineering Properties Dietz-laFond Grab

F *Freefall Grab / Phleger Corer

G Gravity Corer

H Penetrometer

I Television

J Underwater Dive Sea Floor Camera

K Seafloor Grab Shipek Grab

L Land Grab Hydroplastic Corer

M Miscellaneous *Handsample, Marker

N Box Corer (hand held)

0 Suspended Sediment Orange Peel Grab

P Piston Corer

Q Underwater Camera - Scuba Dive

R Vibrating Corer

S Boomerang Corer
Drill Corer

U Seafloor Underway Sampler Soutar Grab

v Van Veen Grab

W Pipe Dredge

X Peterson Grab

Y Ponar Grab

Z Campbell Grab
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GEOPHYSICAL DATA

LEVEL III

LEVEL IV

Airgun

Bathymetry (3.5 - 200 KHZ)

Gravity with Bathymetry & Navigation

Heat Gauge

Del Norte

Explosives
Heat Flow Sonobuoy
Shipboard Gravity Gravity

High Resolution Acoustic (150-3499 HZ)

48 Channel Record

Digitrack

Station Gravity

Station Magnetdics

36 Channel Record

Magnetics with Bathymetry & Navigation

Shipboard Magnetics

*Magnetics / Multichannel Monitor

*Land Station / 48 KHZ Transducer

Ocean Bottom Seismometer

72 Channel Record

Burg Seismic

24 Channel Record

Side Scan Sonar

Single Channel Seismic (150 HZ)

*Land Tie / 200 KHZ Transducer

Uniboonm

Magnetics with Navigation

Wide Angle Reflection/Refraction

12 KHZ Transducer

Multichannel Seismic

*3.5 KHZ Transducer / Sparker

7 KHZ Transducer

Gradiometer

*Gradiometer / Minisparker

71

3

* Two types of equipment per letter.



LEVEL III

GEOPHYSICAL DATA (CONT)

LEVEL IV

Gravity and Magnetics

Gravity and Bathymetry

Gravity, Magnetics and Bathymetry

Magnetics and Bathymetry

Airgun and Sparker (combined fire)

Gravity, Bathymetry, Navigation, Magnetics

Uniboom and Minisparker

200 + 7 KHZ Bathymetry

Bathymetry with Navigation
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HYDROLOGIC DATA

LEVEL III LEVEL IV
A Aanderaa Tide Gauge
B Beckman STC
C Current Meter (Speed/Direction) CTD Meter

Geodyne Current Meter

Expendable Bathy Thermograph

F Water Filtering Device

Ripple Profiler

Geoprobe
H Hydroproducts Current Meter
1 Instrument Package Secchi Disk
J
K

Temperature/Salinity/Conductivity Gauges

Nansen Bottle

L Tide Gauge (Lunar)

Plankton Net

M Miscellaneous

Marsh-McBirney Current Meter

N Net Nisken Bottle

Y Suspended Sediment

P pressure Sensor Nephelometer

Q Thermo-Salinity Meter
R Aanderaa Current Meter
S Sonar Wave Pressure Sensor

T Turbidity

Transmissometer (Hydroproducts)

U

v

Van Dorn Bottle

W Water Sampler

Water Bucket

X

Bendix Current Meter

Y

Temperature Gauge
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VESSEL DATA

LEVEL IIT LEVEL IV
PERSONNEL NAVIGATION

Loran A |

Biologist Bridge DR Plot

Captain Loran C

Cruise Curator Doppler Sonar

Chief Engineer
Course Recorder !

Geologist
S/E of Cruise
Discrete Station Times
Lorac (beat freq. system)

Chief Mate Mini-Ranger (Motorola)

Navigation Navigator
Oceanographer

Port Stops

Electronic Tech.

Loran C (Rho Rho)

Scientific Staff

Radar

Chief Scientist

Satellite Navigation

Mechanical Tech.

Trackline Times

Unspecified Principal

Investigator
Delnorte Range-Range
Watchstander Computer DR Plot
Geophysicist Hi-Fix
Ship's Crew Geochemist Raydist

Scientific Lab DR plot
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SECTION SIX

This section contains the computer programs and documentation for
the computer programs that are used to manipulate Cruise Data Index
files. These programs are EDITCDI, STATCDI, and PLOTCDI.

EDITCDI was created to sort, edit, organize and display in a
readable format Cruise Data Indices. STATCDI was written to generate
cruise statistics from the indices. PLOTCDI is used to select navigation
positions for the times data were being recorded by a particular data
system and is used in conjunction with Paul Celluzzi's plot program
NAVPLT to plot tracklines for each data system.

Documentation and output examples have been included to enable a
user to run the programs with little or no assistance and also to be
able to understand the basic structure of each program. Though these
programs have been set up to run on the Honeywell 68 series 80 computer,
it would not take too much work to convert them for use with other
fortran compilers and computing systems.

Examples o% the output for these programs can be found on the
following pages:

EDITCDI OUTPUT

Cruise Data Index listing page 100

Cruise Data Index listing in 'readable format' page 101

STATCDI OUTPUT

'"Cruise Report' based on a Cruise Data Index

and navigational fixes for the cruise pages 158 - 160

PLOTCDI_ OUTPUT

Computer generated plot of 'Uniboom' trackline

data from three separate cruises page 203
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PROGRAM EDITCDI

PROGRAM EDITCDI - EDIT CRUISE DATA INDEX

APPLICATION - SPECIFIC TO CRUISE DATA INDEX
FUNCTION ~ ORGANIZATION AND DISPLAY OF CRUISE INDICES
MODE ~ INTERACTIVE
Zz=====zz==zzZ==s=========SSSSSZ=SE=S=ZSZZZZZZS==STITSETSZS==S=ZS=S==z=sszsSz=z===
1 DENTTIFICATION
S==s==zsz=z===c-sszs====SSS==SS==Z==S=S=S=Z=CZZI==SSSZ2SSSESSSEZSSSSISSZ2TIET =S

PROGRAM. . .ceasEDI

DESCRIPTION.,..THI

TCD1I

S PROGRAM MANIPULATES A CRUISE DATA INDEX INPUT

FILE FOR EDITING AND DISPLAY PURPOSES, POSSIBLE
MANIPULATIONS ON CDI FILES INCLUDE:

(1
(2)

(3

(&)

(5)

6)

()

VERSION.eoeeesl8

ORGANIZE IN CHRONOLOGICAL ORDER

ORGANIZE BY FIXED GROUPS OF DATA TYPES (HIERARCHAL
SORT)

MERGE NAVIGATION WITH EACH CDI RECORD BASED ON
TIME,

AUTOMATICALLY SORT INTO GROUPS OF MEDIA CODES
WHICH IN TURN ARE ORGANIZED IN GROUPS OF DATA
TYPES.

SELECTION OF SUB-DATA SETS CONSISTING OF RECORDS
OF A SINGLE SELECTION FACTOR OR A COMBINATION OF
SELECTION FACTORS.

DISPLAY IN AN EXPANDED FORMAT AMENABLE TO EASY
READING,

CONDENSE TO AN 80-COLUMN FORMAT FOR EFFICIENT
STORAGE ON CARDS, IF DESIRED,

SEP 1977

CONTACT.eeeeeeTOM CHASE, BRADLEY LARSEN
MARINE GEOLOGY, U.S. GEOLOGICAL SURVEY, MENLO PARK

PROGRAMMING...B.

LARSEN ORIGINAL MAR 1976
(GENERAL STRUCTURE OF CDIMAIN BASED ON 1ST
GENERATION PROGRAM BY G. MCHENDRIE )

CODIMAIN, AUTOSR, THSORT

LARSEN MODIFICATION APR 1976
ADD SELSCH, BLOCK_DATA

LARSEN MODIFICATION JUN 1976
ADD FINPRN, FINPUN

LARSEN MODIFICATION JUuL 1976
ADD NAVMER (ORIGINAL BY G, MCHENDRIE)

LARSEN CONVERSION JAN 1977

CONVERTED FROM IBM 370 TO HONEYWELL MULTICS
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PROGRAM EDITCOI

Be.

B.

LARSEN MODIFICATION FEB 1977
MODIFIED INPUT FORMATS AND PORTIONS OF PROGRAMS
DEALING WITH SAMPLE DATA,

LARSEN MODIFICATION MAR 1977

ADD TITLE

COMPUTERS .o eHONEYWELL SERIES 60 UNDER MULTICS
PROCESSORS....HONEYWELL MULTICS FORTRAN (RELEASE 4)

INPUT.........(1)

2)
(3)

(4)
(s)

OUTPUTeeceneasal(l)
(2)
(3)

SUBROUTINES ... (A)
(8)
)
(p)
(e)
(F)
(G)

(H)

(D
)

INTERACTIVE COMMANDS AND ANSWERS TO PROGRAM
PROMPTS (TERMINAL)

CARD IMAGE CDI LOG ENTRIES WITH SECONDS. (UNIT 5)
EXPANDED CDI LOG ENTRIES WITH DECIMAL MINUTES?’
WITH DECIMAL MINUTES AND *ADDITIONAL VARIABLES®’
WITH DECIMAL MINUTES, 'ADDITIONAL VARIABLES® AND
NAVIGATION, (UNIT S)

CONDENSED CDI LOG ENTRIES (INHOUSE PUNCH) (UNIT S5)
NAVIGATION DATA

FORMATTED CARD IMAGE (UNIT 10), UNFORMATTED FROM
MAGNAVOX TAPE (UNIT 10)

CDI RECORD IN SAME FORMAT AS INPUT (3) AND (&)
FINAL PRINT EXPANDED FORMAT

FINAL PUNCH CONDENSED 80 COLUMN CARD IMAGE
EITHER INHOUSE OR NGSDC FORMATS

COIMAIN INTERACTIVE PROGRAM INPUT AND CONTROL
INCDI INPUTS CRUISE DATA INDEX

AUTOSR AUTOMATICALLY SORTS CDI RECORDS

THSORT SORTS BY TIME OR HIERARCHAL NUMBER
SELSCH SELECTS SUB=-DATA SETS USING 'S

NAVMER MERGES NAVIGATION

FINPRN EXPANDS CDI RECORDS INTO MORE READABLE

CUTPUT

FINPUN CONDENSES CDI INTO 80 COLUMN RECORDS WITH
LAT/LONG

TITLE ADDS A TITLE TO FINAL PRINT

BLOCK_DATA STORES LABELED COMMON AND DATA
STATEMENTS

EXECUTIONeeeees PROGRAM CAN BE RUN BY INVOKING: bdafe$cdimain
1ST TIME USERS WORKING UNDER A ODIFFERENT USER 1D,

ENTER: link >udd>Marine>BLarsen>bdafe

TO LINK WITH THE SOURCE CODE: Link

>udd>Marine>BLarsen>cdi.source.archive

TO LINK WITH *prefio®': link

>udd>Marine>GMchendrie>maps>prefio
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PROGRAM EDITCDI
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The following example is given to show how to initiate and
direct an EDITCD! program run on a (DI input data set, The (DI
data set to the example is assumed to have been freshly
keypunched from cruise lLogs and to be error-free. The following
manipulations will be performed:

(1) Input (minutes-seconds changed to decimal minutes).,
(2) Automatic sort (routed through time-sort since it was not
input in chronological order).,

(3) Time sort again (AUTOSR disrupted the chronological order),
(4) Merge with navigation.

(5) Hierarchal sort (necessary for Final Print).

(6) Final Print (exoanded data set),

(7) Selection of all DART core recoveries,

(1) Navigation data sets on tape must ke set up<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>